The effect of soil contamination with diesel oil and petrol on the nitrification process was investigated in a laboratory experiment. Samples of typical brown soil developed from loamy sand, of pH of 6.6 in 1M KCl, Hh -11.38 mmol + k g -1 soil, S -77.67 mmol + k g -1 soil and C org -8.50 g kg -1 were analyzed. The experiment was performed in three replications, and for each test 100 g air-dry soil sample was placed in 150 cm 3 beakers. Soil samples were contaminated with diesel oil and petrol with the addition of rapeseed oil and ethanol. The source of nitrogen was ammonium sulfate in the amount of 0 and 250 mg N per kg -1 soil. The content of N-NO 3 -and N-NH 4 + was determined on experimental days 14, 28 and 42. Soil moisture was kept constant at 50% capillary water capacity throughout the experiment.
INTRODUCTION
The nitrification process plays a key role in the nitrogen cycle, and nitrifying bacteria are particularly sensitive to environmental conditions. Soil quality can be evaluated in view of the counts of nitrifying bacteria and the intensity of the nitrification process (CASTALDI et al. 2009 , DINCER, KARGI 2000 , KUCHARSKI 2000 , SIMEK 2000 . Soil type also affects the process as soils with a high sorptive capacity can inhibit the toxic effect of polluting substances, thus enhancing the intensity of nitrification (MYOEKÓW et al. 1996 , WYSZKOWSKA, KUCHARSKI 2001 .
Increased concentrations of oil-derivative compounds in soil modify the soil's physical and chemical properties, its structure, as well as the composition and populations of soil microbes , WYSZKOWSKA, KUCHARSKI 2001 . According to BARABASZ (1992) , nitrogen mineralization plays an important role in supplying plants with nutrients, but environmental pollution caused by oil-derivative products which reach the soil as a result of extraction and further processing may lead to adverse changes in the process of nitrogen transformation (AMADI et al. 1996 , JORGENSEN et al. 2000 .
The supply of foreign substances to the soil environment may alter the soil's biochemical properties. This study attempted to determine the effect of soil contamination with diesel oil and petrol on the content of mineral nitrogen.
MATERIAL AND METHODS
The effect of soil contamination with diesel oil and petrol on the nitrification process was determined in the study. Samples were collected from the humus horizon of soil classified under natural conditions as typical brown soil developed from loamy sand, of pH of 6.6 in 1M KCl, hydrolytic acidity (Hh) of 11.38 mmol + kg -1 , total exchangeable alkaline cations (S) of 77.67 mmol + kg -1 and organic carbon content (C org ) of 8.50 g kg -1 .
The variable experimental factors were: 1. Type of pollutant in cm 3 ⋅kg -1 d.m. soil: -0 (control), -DO (diesel oil -10 cm 3 ), -P (petrol -10 cm 3 ), -R (rapeseed oil -1 cm 3 ), -E (ethanol -1 cm 3 ), -DOR (DO 9 cm 3 + R 1 cm 3 ), -PE (P 9 cm 3 + E 1 cm 3 ). 2. Ammonium sulfate dose in mg N kg -1 soil: 0 and 250. 3. Time of analysis -days 0, 14, 28, 42.
The experiment was conducted in 3 replications. For each test, 100 g of air-dried soil was placed in 150 cm 3 beakers. Soil samples were contaminated (variable 1) and fertilized with ammonium sulfate (variable 2). All components were thoroughly mixed with the soil. The moisture content of soil was brought to 50% capillary water capacity. The beakers were incubated at a temperature of 25 o C, and N-NH 4 + and N-NO 3 -levels were determined in the soil on different days of the experiment (variable 3). The detailed procedure of extracting and determining mineral nitrogen is presented by KUCHARSKI et al. (2009) . The quantity of nitrified nitrogen and % inhibition of the nitrification process were determined based on the results (WYSZKOWS-KA 2002).
The results were processed statistically with the use of Duncan's multiple range test and a three-factorial analysis of variance. A statistical analysis was performed in the Statistica application (StatSoft, Inc. 2006) .
RESULTS AND DISCUSSION
The results of the experiment indicate that soil contamination with oilderivative products modified the nitrification process. Diesel oil and petrol with the addition of rapeseed oil and ethanol had a varied effect on N-NH 4 + and N-NO 3 -concentrations (Tables 1 and 2 ).
Ammonia nitrogen levels decreased on successive days of the experiment. The highest N-NH 4 + concentrations were noted on day 1, and the lowest -on day 42. Petrol contamination had a more profound effect on the content of ammonia nitrogen than diesel oil pollution. In a treatment with petrol without ammonium sulfate, high levels of NH 4 + (40.90 mg kg -1 ) were noted over 14 days, whereas in treatments with ammonium sulfate -over 28 days (103 mg N-NH 4 + kg -1 d.m. soil). A reverse tendency was observed in respect of the nitrate nitrogen content of soil. The lowest quantities were determined in soil analyzed on the first day, and the highest -on the last (42 nd ) day of the experiment. Nitrate nitrogen concentrations were higher in soil contaminated with petrol than with diesel oil throughout the entire experiment.
Soil contamination with diesel oil and petrol had an adverse effect on nitrified ammonium sulfate levels ( Table 3 ). The addition of rapeseed oil and ethanol contributed to the above trend. Diesel oil administered separately and with the addition of rapeseed oil proved to be a stronger inhibitor. In these treatments, negligent quantities of nitrate nitrogen were noted on day 42.
Diesel oil and petrol strongly inhibited the nitrification process (Table 4) . Diesel oil had a much stronger inhibitory effect on nitrification than petrol. The addition of rapeseed oil as well as ethanol strongly contributed to the adverse effect of oil derivatives on the nitrification process. On day 42, diesel oil reduced cation oxidation by 99%, and petrol -by 88% in treatments with ammonium sulfate. The tested substances inhibited nitrification in the following order: diesel oil > diesel oil + rapeseed oil > rapeseed oil > petrol + ethanol > petrol > ethanol. 
The results of the study indicate that diesel oil was a more powerful inhibitor of the nitrification process than petrol. The adverse effect of oilderivative substances on nitrification was noted by KUCHARSKI et al. (2004) . The above authors found that leaded and unleaded petrol administered in the amount of 6 cm 3 kg -1 d.m. soil had a stronger inhibitory effect on nitrification than diesel oil. An opposite effect was noted in this study, most probably due to higher doses (10 cm 3 k g -1 d.m. soil) of the tested oil-derivative substances than those applied in the above cited experiment.
The studies carried out by AMADI et al. (1996) , NIEWOLAK and KOZIE££O (1998) validated the negative effect of oil-derivative substances on the nitrification process. The above authors observed that nitrifying bacteria were highly sensitive to soil contamination with crude oil. The adverse effect of pollution with oil-derivative substances on the soil's biological activity was also noted by XU et al. (2000) . The results of the above study pointed to the high sensitivity of bacteria of the genera Nitrosomonas and Nitrobacter to the tested substances. KUCHARSKI et al. (2004), NIEWOLAK and KOZIE££O (1998) argued that the dynamics of the nitrification process increases over time as hydrocarbon levels decrease due to evaporation and mineralization. Another crucial factor is the selection of microbes resistant to the toxic effect of soil pollutants. The findings of SCHIE and YOUNG (1998) 
